INTRODUCTION AND ACKNOWLEDGMENTS
This map supersedes the previous maps of the northeastern part of the Tanana quadrangle (Chapman and Yeend, 1972) and of the Tanana and northeast part of the Kantishna River quadrangles (Chapman and others, 1975) . Previously unpublished age data from fossil collections and radiometric and radiocarbon determinations are presented. Some additions and revisions have been made in the geologic map and in the age designations of the rock units.
Mapping is based chiefly on data from ground stations and foot traverses ( fig. 1 ), but is supplemented by low-level aerial observations and interprepretations from aerial photographs. The alluvial, colluvial, and eolian deposits particularly have been extended by photointerpretation. Field work was done during parts of several field seasons by Chapman in 1970 -74, Yeend in 1970 -72, Brosge in 1971 -73, and Reiser in 1972 . Geology in the A-l and A-2 portion is taken largely from the unpublished detailed mapping of David M. Hopkins and Bond Taber that was accomplished by extensive foot traverses in 1956, 1957, and 1959 . Their major contribution is gratefully acknowledged, and the authors assume responsibility for the modifications and generalizations required to reduce their l:63,360-scale compilation to this map scale. Geologic mapping in the extreme northwest part of the quadrangle is incomplete, and the units are only generally outlined based on mapping by Patton and Miller (1970) , a brief visit to this area in 1975 by Patton and Chapman, and extrapolation of units in the adjacent Bettles quadrangle (Patton and Miller, 1973) and Melozitna quadrangle (Patton and others, 1978) .
DESCRIPTION OF MAP UNITS UNCONSOLIDATED DEPOSITS

GLACIAL
Present only in the Ray Mountains. Relative ages of till determined by the geomorphic position within valleys and the eroded character of moraines.
Qt4 TILL, CIRQUE GLACIATION Boulder-to clay-size particles, unsorted, coarse clasts subangular. Moraine-forms locally present. Deposits restricted to cirques.
Qt3
TILL Boulder-to clay-size particles, unsorted, coarse clasts subangular; includes a long, low lateral moraine along lower part of Halu Creek.
TILL Boulder-to clay-size particles, unsorted, coarse clasts subangular; includes low lateral moraine on Halu Creek.
TILL Boulder-to clay-size particles, unsorted, coarse clasts subangular; on lower Halu Creek forms the farthest down-valley recognizable moraine.
Qt TILL, undifferentiated Boulder-to clay-size fragments, unsorted, coarse clasts subangular. No clear morainic forms.
ALLUVIAL
Qal RECENT ALLUVIUM Sandy gravel and sandy silt, coarse clasts subrounded to well rounded. Forms flood plain of modern rivers and streams.
Qaf ALLUVIAL FAN DEPOSITS Gravel, silt, and sand, coarse clasts subangular to subrounded; commonly occur at the mouths of small side canyons; some colluvial deposits are included.
Qbg LOW-LEVEL BENCH GRAVEL OF MINOOK CREEK Gravel and sand present on benches along lower parts of Mi nook and Hunter Creeks, generally less than 60 m above stream bed.
Qtr TERRACE DEPOSITS Gravel, silt, and sand near mouth of Flesh!anana Creek.
Qags OLDER ALLUVIUM Coarse, silty sand and fine gravel, clasts well rounded, moderately well sorted; generally forms a terrace that slopes up and away from flood plains of streams and rivers. Radiocarbon age of >42,000 years B. P., from site on Tozitna River (R2, tab. 3). Commonly mantled with 0.3 m to 3 m of silt.
QTg HIGH-LEVEL GRAVEL Gravel is well packed, river deposited, chiefly pebble to small-cobble size with some and sand and silt, clasts subrounded to well rounded; in minor part is semi-consolidated. Caps hills in the vicinity of Rampart. Gravels are apparently of local origin; north of Yukon River, the clasts are predominantly fine-to very fine-grained mafic rocks, with some red chert, argillite, and medium-to dark-gray chert; south of Yukon River, the gravel includes many rock types and is in part auriferous (Mertie, 1937 range from poorly to well consolidated, commonly with calcareous cement; non-marine, fluvial; plant fossils locally common (Mertie, 1937; Paige, 1959 (Patton and Miller, 1973) and the volcanic rocks unit in Melozitna quadrangle (Patton and others, 1978) that are dated as Late Cretaceous and early Tertiary.
KJcs CLASTIC SEDIMENTARY ROCKS Graywacke sandstone, quartzitic sandstone, quartzite, siltstone, shale, slate, slaty argillite, and polymictic conglomerate; generally light to medium gray, with some dark gray to grayish black slaty rocks; weather to various shades of gray and yellow brown; moderately to very well indurated; dominantly marine but may be in small part non-marine; generally thin to medium bedded. Quartzite and conglomerate beds more common in lower half of unit; graded beds and turbidity current features are more abundant in upper half of unit. Structural deformation is moderate to intense with abundant fractures and some "pencil slate"; in part metamorphosed showing incipient to moderately-developed foliation with recrystallization and reorientation of original clay and micaceous minerals; altered to hornfels in zones peripheral to granitic plutons and dikes. No fossils found in this quadrangle; age is based on rare and fragmentary or poorly preserved fossils from this unit in the adjacent part of the Livengood quadrangle. Late Jurassic and Cretaceous ages are indicated by a few pelecypods (D. L. Jones, written communications 1961 Jones, written communications , 1971 Jones, written communications , 1980 . Unit is correlative with the Jurassic and(or) Cretaceous conglomerate, graywacke and shale, and shale, graywacke and quartzite units of Livengood quadrangle (Chapman and others, 1971) , the Cretaceous of Mertie (1937) , and in part with Lower Cretaceous sedimentary units of the Settles and Melozitna quadrangles (Patton and Miller, 1973; Patton and others, 1978) . Thickness is poorly known; probably is not less than 1,000 m, and may be as much as 2,700 m.
JMms MAFIC AND SEDIMENTARY ROCKS Unit includes a volcanic and sedimentary rock sequence that has been described as the Rampart Group by Mertie (1937) and Brosge and others (1969) , and abundant intrusive gabbroic rocks with rare ultramafic differentiates. Tuffs, greenstones, breccias, and basaltic, diabasic, and rarely andesitic lavas are dark green and grayish green to grayish black and weather yellowish and reddish brown; generally fine to very fine grained; commonly fractured and sheared, and in part foliated and slightly metamorphosed; pyroclastic tuffaceous rocks apparently grade into sedimentary tuffs and chert. The protoliths (volcanic or sedimentary, and extrusive or intrusive) of many of the rocks are difficult to determine; pillow structures are present in basaltic rocks at three sites near the heads of Hellbent and Reindeer Creeks, but in general clearly extrusive features are rare, possibly because of obliteration by structural deformation. Intrusive rocks are diabase-gabbro with some diorite chiefly in sills ranging from several meters to at least 90 m in thickness; medium to dark green, grayish green, and greenish black, and weathered to various shades of yellow, brown, and reddish brown; fine to very coarse grained; hard with blocky and irregular fractures; commonly form prominent high ridges, knobs, and bluffs. (Patton and others, 1977 ). Unit appears to unconfonnably overlie several of the older rock units; thrust fault may form the lower contact or be within the lower part of this unit. An age range of Mississippian to Triassic or Jurassic(?) is assigned to this undifferentiated unit; part of unit probably is correlative with the Permian slaty shale, siltstone, graywacke, and conglomerate unit (Ps); similar undifferentiated units in the Melozitna, Settles, and Beaver quadrangles have been assigned age ranges of Permian to Jurassic (Patton and others, 1978; Patton and Miller, 1973; Brosge and others, 1973 Pzw QUARTZ WACKE Poorly sorted sandstone, granule conglomerate, siltstone, and semischist; dark gray, greenish gray, and limonitic yellow; medium to thin bedded, grading to schistose; generally of greenschist metamorphic facies. In thin section composed of angular, fine-to medium-grained quartz, 10 to 40 percent muscovite with some chlorite, and minor plagioclase; shows bimodal compositional layers of strained, elongated quartz grains and of muscovite-chlorite. Subordinate amounts of dark gray to grayish black phyllite are interbedded. Commonly 15 to 46 m of gray metachert is included near the contact with the overlying calcareous clastic rocks unit (Pzc). Age uncertain; probably early Paleozoic and possibly Devonian. Thickness unknown, but probably more than 600 m.
Pzsr
SCHISTOSE ROCKS Chiefly quartz-mica-garnet schist, white, light to medium gray, silvery gray, and brownish gray, weathers to various shades of light brown, orange, yellow, and gray; fine to coarse grained; foliation generally well developed; composed of quartz, muscovite, biotite, garnet (1 to 6 mm), with lesser amounts of feldspars, staurolite, sillimanite, tourmaline, chlorite, zircon, and pyrite. Includes some quartzite schist, gneissic schist, calcareous schist, marble, medium-dark gray slate-phyllite, schistose chert, hornfels, and skarn. Pegmatite, quartz, and fel sic dikes are common; some mafic dikes are present; a small body of gneissic granite and pegmatite at the head of Garnet Creek is included. Structurally complex with isoclinal and recumbent folds and crinkled foliation. Almandine-amphibolite facies regional metamorphism is indicated; contact metamorphic rocks of hornblende-to pyroxene-hornfels facies occur locally. Age and protoliths of rocks in this unit are uncertain; age probably is middle Paleozoic. Unit apparently is conformable with the limestone, greenstone and schist (Pzl), but contacts are poorly exposed; unrecognized minor amounts of other rock units may be included. Thickness is unknown; may be as much as 600 to 900 m. Mapped only in Russian-Ruby-Garnet Creeks area. (Chapman and others, 1971) . Differentiated only in area between Rock and Minook Creeks; elsewhere these rocks, if present, could not be discriminated on this map scale and are included in the chert (Oc), the limestone, greenstone and schist (Pzl), or the limestone, dolomite, greenstone and chert (Pzlc) units. Thickness unknown; probably is at least 70' to 100 m.
Oc CHERT Predominantly chert, light to medium gray, weathers to medium gray and rarely to shades of red and tan; generally thin to medium bedded; sheared, foliated, and locally ranges to metachert and cherty schist; commonly jointed and irregularly fractured. Minor interbedded thin layers of slate and slaty shale, chert breccia, and a few beds of quartzite or recrystalii zed chert. Owing to structural complexity and discontinuous exposures, unrecognized minor amounts of rocks from other units, particularly chert of Late Paleozoic age, may be included. Nature of the upper and lower contacts is uncertain; unit probably grades upward into the volcanic and sedimentary rocks (Pzvs). Interpreted to be correlative with the Livengood Dome Chert (Chapman and others, 1980) and therefore is assigned a Late(?) Ordovician age. Thickness is unknown; possibly 300 to 600 m. al ARGILLITE, SLATE, QUARTZITE AND GRIT Argil 11te and slate are medium to dark red or maroon, light to medium green and grayish green, and medium gray; red-and-green-colored rocks alternate in interbedded units, and in bands or irregular mottling within one unit; fissile to chunky. Quartzite and grit are light yellow brown to light gray and weather to various shades of yellow, brown, and red; medium to coarse grained with clear to pale blue rounded quartz granules; commonly in beds 15 to 30 cm thick; minor interbedded finer-grained units and phyllite; in the Livengood quadrangle this unit includes some impure limestone but none was found in this quadrangle. Mapped only in southeast corner of quadrangle, and not well exposed. Correlative with the argillite, slate, quartzite, siltstone and limestone unit of the Livengood quadrangle (Chapman and others, 1971 ) and wi^h,lower part of the Nilkoka Group of the Fairbanks quadrangle (Pewe and others, 1966) . Age uncertain, but older than the Ordovician chert unit (Oc); probably Cambrian but may include rocks as old as Precambrian. Thickness unknown; probably at least 300 m.
Pzp sq SCHIST, QUARTZITE, PHYLLITE AND SLATE Quartz-mica schist is commonly light to medium gray and silvery gray; quartzite is mostly light to medium gray, very fine grained, micaceous, schistose or chert-like in parts; white quartz in pods, lenses, and irregular veinlets is common; beds range from thin to thick. Slate and phyllite are light to dark gray, silvery, greenish gray, red, green, and rarely mottled red and green, interbedded in part with quartzite; minor amounts of gray chert, medium-to dark-gray shaly limestone, tuffaceous siltstone, and fine-grained and conglomeratic graywacke sandstone with stretched or sheared pebbles and shale fragments. Unit is mapped only north of the Yukon River; its relationship to the argillite, slate, quartzite and grit unit (-Cal) is uncertain. Underlies the limestone, dolomite, greenstone and chert unit (Pzlc), but contact is not sharply defined; contacts within zone of hornfels and gneiss are approximate. Unit is structurally complex and some unrecognized younger rocks may be included. An early Paleozoic and Precambrian age is provisionally assigned. Unit is generally correlative with the pelitic schist and the quartzite units of the Melozitna quadrangle (Patton and others, 1980) , the pelitic schist unit of the Settles quadrangle (Patton and Miller, }973) , and the pelitic schist unit of the Beaver quadrangle (Brosge and others, 1973 (Silberman and others, 1979) .
Kg GRANITIC ROCKS Quartz monzonite, granite, monzonite, and possibly some granodiorite; light to very light gray, weather to various shades of gray and light yellow to tan; chiefly coarse to very coarse grained and porphyritic, but some fine-to medium-grained phases; blocky jointed, and in parts sheet jointing that resembles the foliation or bedding in adjacent hornfelsic rocks. Sample from Roughtop Mountain shows Late Cretaceous radiometric ages of 92+5 and 90 _+ 10 m.y. (Al, tab. 1); sample from Mt. Tozi has EarTy Cretaceous age of 104 _+ 3 m.y. (Silberman and others, 1979) ; similar to the granitic rocks at Sawtooth Mountain in Livengood quadrangle (Chapman and others, 1971) , and granitic rocks of Sithylemenkat pluton in Settles quadrangle (Patton and Miller, 1973 Hood fro» bed of sand that 1s overlain by 7.6 m of uck and underlain by 1.8+ m of boulder gravel (unit Qags).
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